' & $ % Loop momentum integrations with Feynman parameters for L-loop n-point functions Consider an arbitrary L-loop integral G(X) with loop momenta k l , with E external legs with momenta p e , and with N internal lines with masses m i and propagators 1/D i ,
The numerator may contain a tensor structure X = (k 1 p e 1 ) · · · (k L p e L ) = (k α 1 1 · · · k β L L ) (p α 1 e 1 · · · p β L e L ) A nice box with numerator, B5l3m(p e .k 1 )
We used it for the determination if the small mass expansion.
The MB-representation has to be calculated explicitely at fixed indices, e.g.
General Tasks, first two steps automated by MB.m:
• Find a region of definiteness of the n-fold MB-integral ℜ(z 1 ) = −1/80, ℜ(z 3 ) = −33/40, ℜ(z 5 ) = −21/20, ℜ(z 6 ) = −59/160, ℜ(ǫ) = −1/10! • Then go to the physical region where ǫ << 1 by distorting the integration path step by step (adding each crossed residuum -per residue this means one integral less!!!)
• Take integrals by sums over residua, i.e. introduce infinite sums
• Sum these infinite multiple series into some known functions of a given class, e.g. Nielsen polylogs, Harmonic polylogs or whatever is appropriate. 
After these preparations e.g.:
Here residua were taken at z 6 = −n − 1, n = 0, 1, .. Introduce Feynman parameters
The denominator of G contains, after introduction of Feynman parameters x i , the momentum dependent function m 2 with index-exponent N ν :
Here M is an (LxL)-matrix, Q = Q(x i , p e ) an L-vector and J = J (x i x j , m 2 i , p e j p e l ). M, Q, J are linear in x i . The momentum integration is now simple: Shift the momenta k such that m 2 has no linear term ink: Finally, one gets for Scalar integrals:
Trick for one-loop functions:
The vector integral differs by some numerator k i p e and thus there is a single shift in the integrand
→ 0, and no further changes:
Here also a tensor integral:
The 1-loop case will be used in the following L times for a sequential treatment of an L-loop integral (remember
Examples for one-loop F -polynomials
One-loop vertex:
What to be done now?
Perform the x-integrations 
Integrating the Feynman parameters -get MB-Integrals
In 2-loops, consider two subsequent sub-loops (the first: off-shell 1-loop, second on-shell 1-loop) and get e.g. for B7l4m2, the planar 2nd type 2-box:
where a 4567 = a 4 + a 5 + a 6 + a 7 and the function F is characteristic of the diagram; here for the off-shell 1-box (2nd type):
We want to apply now:
with coefficients α i dependent on a i and on F For this, we have to apply several MB-integrals here.
And do this, if needed, several times; here: repeat the procedure for the 2nd subloop. A nice box with numerator, B5l3m(p e .k 1 )
We used it for the determination if the small mass expansion. • invariants -is a list of invariants, e.g. invariants = {p1*p1 → s} 
V3l2m
The Feynman integral V3l2m is the QED one-loop vertex function, which is no master. It is infrared-divergent (see this by counting of powers of loop integration momentum k or know it from: massless line between two external on-shell lines)
Here: s ≡ t (sorry!!!). We will also use the variable
(1)
Close path upwards to the left, so the infinite series of residua of
at r = −n, n = 1, 2, · · · arises with weight function
and the sum may be done with Mathematica, see p.33. 
with some longer coefficients cc1, d 1 (z), aa: 
Sum this up!! Answer is known to us from another technique: differential equations; see our Bhabha webpage, file master.m 
